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Applicant(s) 
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Filed 
Title 
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My 10, 2003 

HIGH ACTIVITY WATER GAS SHEET CATALYSTS 

BASED ON PLATINUM GROUP METALS AND 

CERIUM-CONTAINING OXIDES 

GMC 0025 PA / 42320.29/GP-302809 

K. Handal 

1797 



Docket No. 
Examiner 
Art Unit 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sin 

DECLARATION OF ANCA FAUR-GHENCIU. NATHAN E. TRUSTY, 
MARK R. FEAVIOUR. JESSICA G. REINKINGH, PHILLIP SHADY, AND 
PACT, J. ANDERSEN UNDER 37 CFJt. 1.131 

Anca Faur-Ghenciu, Nathan E, Trusty, Mark R. Feavioux, Jessica G. Reinkingh, Phillip 
Shady, and Paul J. Andersen, the applicants in the above-identified patent application, declare as 
follows: 

1 . We are the inventors of claims 1-61 of the above-identified patent application and 
inventors of the subject matter described and claimed therein. 

2. Prior to May 9, 2001, we reduced the present invention to practice as evidenced 
by Exhibits A-D attached hereto. 

3. Exhibit A is a copy of pages 131, 133, 136, 137, 139-141, 161, and 167 of 
Laboratory Notebook No. 1 875. These pages show the preparation of several catalysts of the 
present invention. Pages 131, 133, 136, 137, 139, 140, 141, and 161 have adhesive labels 
attached showing receipt of samples for testing by Johnson Matthey Analytical Services. Exhibit 
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A has been redacted to delete dates and other proprietary information, 

4. Exhibit B is a copy of an email from Anca Ghenciu to Stephen Bransfield and 
Nathan Trusty, with a cc to Coral Isikci. There is an attachment showing the Powder Catalyst 
list and Test Procedure. The list shows the Catalyst ID, which corresponds to the page number 
from the laboratory notebook, the catalyst composition, and the FPR number. The FPR number 
is assigned when the sample is tested. Exhibit B has been redacted to delete dates and other 
proprietary information. 

5. Exhibit C is a copy of an email from Anca Ghenciu to Stephen Bransfield, with a 
cc to Sailesh Mullapudi and Nathan Trusty. There is an attachment showing an updated Powder 
Catalyst List and Test Procedure with the Catalyst ID, the catalyst composition, and the FPR 
number. Exhibit C has been redacted to delete dates and other proprietary information. 

6- Exhibit D is a copy of an email from Anca Ghenciu to Stephen Bransfield and 
Nathan Trusty. Two attachments show the Powder Catalyst List and Test Procedure with the 
Catalyst ID, the catalyst composition, and the FPR number. There are also attachments of graphs 
showing the test results for various samples. Exhibit D has been redacted to delete dates and 
other proprietary information. 

7 . Exhibit E shows the correlation between the Catalyst ID, the FPR number, and the 
catalyst compositions shown in Exhibits A-D. 

8. Each of the dates deleted from Exhibits A-D is prior to May 9, 2001 . All work 
relating to the conception and reduction to practice of this invention was carried out in a WTO 
country. 
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The declarants further state that the above statements were made with the knowledge that 
willful false statements and the like are punishable by fine and/or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of this application or any patent resulting therefrom. 
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Paul J. Andersen 
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The declarants further state that the above statements were made with the knowledge that 
willful false statements and the like are punishable by fine and/or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of this application or any patent resulting therefrom. 
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The declarants further state that the above statements were made with the knowledge that 
willful false statements and the like are punishable by fine and/or imprisonment, or both, under 
Section 1001 of Title 1 8 of the United States Code, and that such willful false statements may 
jeopardize the validity of this application or any patent resulting therefrom. 
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The declarants further state that the above statements were made with the knowledge that 
willful false statements and the like are punishable by fine and/or imprisonment, or both, under 
Section 1001 of Title 1 8 of the United States Code, and that such willful false statements may 
jeopardize the validity of this application or any patent resulting therefrom. 
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The declarants further state that the above statements were made with the knowledge that 
willful false statements and the like are punishable by fine and/or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of this application or any patent resulting therefrom. 
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The declarants further state that the above statements were made with the knowledge that 
willful false statements and the like are punishable by fine and/or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of this application or any patent resulting therefrom. 
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From: Anca Ghenciu 

Xo: Trusty, Nathan 
Date: 

Subject: Impregnation 

Nathan, - ; (7^ *7 ' 

30-50 q of each, depending on how much powder we have. k |^(/^ 
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Steve, Nathan, 



Although it seems odd, I am writing all these messages now (Saturday night) because on Monday morning by 
the time I get here you will be having many things already achieved and I may be too late. 

For the powder reactor, there are four tests I would like to have run before I leave to UK (see Table attached): 
lines 13, 21, 20, 23, run in this order. You may have already tested line #13, 1 am not sure since I do not have 
the data for that. Could you test these on Monday and Tuesday AM? If not, whatever it is possible. 

There is no need to repeat l%Pt/Ce02 (C480-5 IB, Sonning) (it used to be line #16) for the time being, but if it 
is possible, after you set-up the GC, I would like to have the following tested using both MS and GC, so that we 
can validate the GC for the powder reactor: 

- Cu-Zn powder 

- line #8 (cat 1757-137-2); we had postponed this initially 

- line#22 (cat C480-75A) 

- repeat line #16 (best to date, 1757-142-12) 

All above 45-60 mesh, 1 g cat, 1 g cord, 10 simp total flow, concentrations as before. When you send me the 
test results, please also copy Nathan form now on, so that we all stay in the loop. 

Nathan, 

For the above tests, Steve will only need 2 g (lcat+lcord) of 1757-142-12, and also the memorable jar of Cu-Zn 
and a jar of cordierite, both at 45-60 mesh, so that he can validate the GC with it from time to time. 

Thank you very much, 



Anca 
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Powder Catalyst List and Test Procedure, Matrix 3_LT 





Catalyst ID 


Catalyst Composition 








Cu-ZnO commercial (Sud-Chemie) 


3FPR95 


1 


1757-129 


MgO-A1203(P)/Ni/Fe 


3FPR94 


2 


1757-13 1-1 


1 %Pd/75%La203-25%Ce02 


3FPR96 


3 


1757-13 1A2 


l%Pd-0.5%Pt/75%La2O3-25%CeO2 


3FPR97 


4 


1757-132-3 


l%Pt-0.5%Cu/75%La2O3-25%CeO2 


3FPR98 


5 


1757-133-4 


l%Pt-0.5%Cs/75%La2O3-25%CeO2 


3FPR99 


6 


1757-139-2 


l%Pt/75%La203-25%Ce02 


3FPR104 


7 


1757-136-1 


l%Pd/25%La203-75%Ce02 


31- PR 105 


8 


1757-137-2 


1 %Pd-0.5%Pt/ 25%La203-75%Ce02 




9 


1757-138-3 


1 %Pt-0.5%Cu/ 25%La203-75%Ce02 


3FPR106 


10 


1757-141-1 


1 %Pt-().5%Cs/ 25%La203-75%Ce02 


3FPR107 


11 


1757-140-1 


3 %Pt/ 25%La203-75%Ce02 


3FPR108 


12 


1757-142-12 


l%Pt/Ce02f 


3FPR109 


13 


1 757-1 4x-13 


l%Pt-0.5%Cu/CeO2 


Already 
tested?? 


14 


1757-143-14 


l%Pt-0.5%Cs/CeO2 


3FPR110 


15 


1757-144-15 


1 %Pt-0.5%Cs-0.5%Cu/CeO2 


3FPR111 


16 


1757-142-12 


l%Pt/Ce02G RERUN) 


Re-run 


17 


C480-82 


1 0%(20%Pd/Fe2O3)/A12O3 


3FPR100 


18 


C480-74 j 


5%Pd/Fe203 


3FPR102 


19 


C480-90A 


l%Au/Ti02 (gray) 


3FPR103 


20 


C480-83 


l%Au/Ti02 (lilac) 




21 


C480 90B 


l%Ai./l%Co/Ti02(gray) 




22 


C480-75A 


l%Au/Fe203 




23 


C480-75B 


5' ,Au J e203 




24 


C480-71 


MoS2 La203 A1203 


3FPR70 



Test procedure: 

1 g catalyst, 1 g cordierite, each sieved to 45-60 mesh, well mixed. 
Total flow 1.125 SLPM 

Inlet mole %: 8%CO, 30%H2O, 10%CO2, 32.5%H2, 1%CH4, 18.5% N2 (balance) 
Steady state temperatures: 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500, 550°C. 



Please save the spent samples in new vials, with the run # on the vial. 



Prior, Patricia 



From: 



Anna Ghenciu [ghencia.EP.DEVON@matthey.com] 
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Stephen Bransfield 

Sailesh Mullapudi; Nathan Trusty 
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.doc 



^ J 



RxnTest_SCAT-FC_ 

Steve, 

I have updated the Table. Nathan will bring more catalysts tomorrow. 

Thanks, 

Anca 
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Powder Catalyst List and Test Procedure, Matrix 4JLT 





Catalyst 
ID 


Catalyst 
Composition 


Test Conditions 






C18-7 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O 10%CO2 1%CH4 
1.125 slpm, 150 o -500°C 


FPR122 




C480-96A 


l%Pt/La-CeOx 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2 1%CH4 
1.125 slpm, 150°-500°C 


Repeat of 
FPR121 
FPR123 




C480-74 




(45-60 mesh, 2g catalyst), 8%CO, 32.5%H2, 
30%H?O io%ro? \°/ n CVlA 
1.125 slpm, 150-500°C 


Repeat of 
FPR120 
FPR124 




C480-100A 




(45-60 me h, 2 g catalyst). 8%( !0, 32.5%H2. 

3D 'o! CO 10 „f Y 1? 1 > / '111 

2 5slpm, 150°-500°C 






C480-100B 




(45-6(1 mesh, 2 g catalyst i. 8%CO, 32.5%II2, 
2.5slpm,150°-500°C 






1757-4- 
149-1A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4 
1.125 slpm, 150°-500°C 


FPR126 




1757-4- 
149-2A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2 1%CH4 
1.125 slpm, 150°-500°C 


FPR125 




.1757-4- 
149-3A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2 30%H2O 10%CO2 1%CH4 
1.125 slpm, 150°-500°C 


FPR127 




C480-110B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4 
2 slpm, 150°-500°C 


FPR128 




C480-68A 




durability test, (45-60 mesh, lg +lg cordierite), 
8%CO, 32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150-275°C, 3 ramps 


FPR129 




C480-110A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
2 slpm, 150°-500°c' 


FPR130 




1875-01 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR131 




1875-02 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR132 




1875-03 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 


FPR133 









1.125 slpm, 150°-500°C 






1875-04 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR136 




C480-112A 


Sonning reformer 
(Li-0.5%RhA ) 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
2 slpm, 150°-500°C 


FPR135 




C480-112B 


Sonning reformer 
(Cs,0.5%Rh/ 1 ) 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4 
2 slpm, 150°-500°C 


FPR139 




C480-112C 


Sonning reformer 
(Cs,l%Rh/ i) 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
2 slpm, 150°-500°C 


FPR138 




1757-159 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4 
1.125 slpm, 150°-500°C 


FPR140 




1757-161A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR142 








(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 




Calc 
400°C, 


1875-09 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 






1757-159B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR141 




1757-160B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR143 


Calc 
400°C, 
2hr. 


1875-10 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4,' 
1.125 slpm, 150°-500°C 






1757-162A 






FPR144_ J 




1757-160A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 






1757-161B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 






1757-162B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 







1875-05 




To test later 






Nathan, 
please fill 
in ID 


- 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 




Calc. 
400°C, 
2hr. 


1875-07 




To test later 






Nathan 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 






Nathan 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 






Anca 


1 

1 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 










(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 










(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 








































(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 










(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 











(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 













































Prior, Patricia 



From: 
Sent: 
To: 

Subject: 



Anca Ghenciu fahencia.EP.DEVON@matthey.com] 

Stephen Bransfield; Nathan Trusty 
Updated files from , 

RxnTest_SCAT-FC_. . .doc; RxnCond_ l_Matr4bis.doc; 

RxnCond_ _Matr5_LT.doc; FPR153.xls; FPR122_micro-GC_template.xls; 

FPR123.xls; FPR124.xls; FPR125.xis; FPR126.xls; FPR127.xls; FPR129.xls; FPR131 xls- 
FPR132.xls; FPR133.xls; FPR136.xls; FPR140.xls; FPR141.xls; FPR142.xls; FPR143.xls; 
FPR144.xls; FPR145.xls; FPR146.xls; FPR147.xls; FPR148.xls; FPR149.xls; FPR150.xls; 
FPR151.xls; FPR152.xls; FPR120_bad.xls; FPR154.xls; FPR155.xls; FPR156.xls; 
FPR157.xls; FPR158.xls; FPR159.xls; FPR160.xls; FPR161.xls 



a ^ n a 



m 



RxnTest_SCAT-FC_RxnCond_ . RxnCond_, FPR153.xls (180 FPR122_micro-GCJ FPR123.xls (167 FPR124.xls (168 

i _Matr4bis... ' _Matr5_LT... KB) emplate.xls (... KB) KB) 



FPR125.xls (170 FPR126.xls (199 FPR127.xls (167 FPR129.xls (214 FPR131.xls (165 FPR132.xls (166 FPR133.xls (203 
KB) KB) KB) KB) KB) KB) KB) 



FPR136.xls (234 FPR140.xls (203 FPR141.xls (196 FPR142.xls (163 FPR143.xls (164 FPR144.xls (203 FPR145.xls (201 
KB) KB) KB) KB) KB) KB) KB) 



FPR146.xls (198 FPR147.xls (203 FPR148.xls (198 FPR149.xls (198 FPR150.xls (200 FPR151.xls (203 FPR152.xls (220 
KB) KB) KB) KB) KB) KB) KB) 



FPR120_bad.xls FPR154.xls (201 FPR155.xls (200 FPR156.xls (201 FPR157.xls (202 FPR158.xls (202 FPR159.xls (198 
(161KB) KB) KB) KB) KB) KB) KB) 



FPR160.xls (203 FPR161.xls (202 
KB) KB) 



Updated files form 



Matrix 4_LT ( 
Matrix 5_LT ( 1 



'. I ) - current Matrix 4bis_LT (Pt/Cu-Zn UCI) 



The attached have the correction for methanation (taking into account the CH4 forms from CO). Please replace 
the old versions with these. You can use any of these (for instance, the template) for future tests. 
If there is any missing file between FPR120 and FPR1 61, please let me know. 
Anca 



Powder Catalyst List and Test Procedure, Matrix 4 LT 





Catalyst 
ID 


Catalyst 
Composition 


TV fit f^rmrlitirmc 
ICM v^UUUUlUlla 


Test# 




CI 8-7 




(45-60 mesh, lg +lg cordierite), 8%CO, 
39 5%H9 ^o%H9r> in%pn9 10/ptj/i 
1.125 slpm, 150°-500°C 


FPR122 




C480-96A 


l%Pt/La-CeOx 


(45-60 mesh, lg +lg cordierite), 8%CO, 
39 s%W9 ^o%W9n in°/.r , n9 lo/rri/i 
1.125 slpm, 150°-500°C 


Repeat of 
FPR121 
FPR123 




C480-74 




(45-60 mesh, 2g catalyst), 8%CO, 32.5%H2, 
1.125 slpm, 150-500°C 


Repeat of 
FPR120 
FPR124 




C480-100A 





(4< 60 mesh, 2 g catalyst), 8%CO, 32 5%H2, 

-»u /onz.\j, iu/oluz, 1/0^x14, 

2.5slpm, 150°-500°C 






C480-100B 




(45-60 mesh 1 g catalvst) 8%CO 32 ^oH2, 
!0%R9O io%ro9 i %r~w/i 

' i!l 1 _V /, 1 W . 1 1 V V 1 1'V 1 l-f. 

2.5slpm, 150°-5Q0°C 




1757-4- 
149-1A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32 5%H9 30%H2O in%r , n9 i»/.rtr4 
1.125 slpm, 150°-500°C 


FPR126 




1757-4- 
149-2A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
39 ^%H9 ^n%H9r» 1 no/,r i r>9 1 »/ ruA 

jj^.j /ojtlz,, j>vj /oiizw, lU/ov^VyZ, 1 /oL^rlM-, 

1.125 slpm, 150°-500°C 


FPR125 




1757-4- 
149-3A 




(45-60 mesh, lg +lg cordierite), 8%CO, 

39 S%H9 ^f)%H9n 10%Pr>9 10/PTJ/i 

1.125 slpm, 150°-500°C 


FPR127 




C480-110B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32 5%H9 30%H9D in%P09 
2 slpm, 150°-500°C 


FPR128 




C480-68A 




durability test, (45-60 mesh, lg +lg cordierite), 
8%CO, 32.5%H2 30%H2O 10%CO2 1%CH4 
1.125 slpm, 150-275°C, 3 ramps 


FPR129 




C480-110A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2 1%CH4 
2 slpm, 150°-500°C 


FPR130 




1875-01 


— . — 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR131 




1875-02 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR132 




1875-03 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 1 


FPR133 









1.125 slpm, 150°-500°C 






1875-04 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR136 




C480-112A 


Sonning reformer 
(Li-0.5%Rh/. ) 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
2 slpm, 150°-500°C 


FPR135 




C480-112B 


Sonning reformer 
(Cs,0.5%RhA ) 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
2 slpm, 150°-500°C 


FPR139 




C480-112C 


Sonning reformer 
(Cs,l%Rh/ ) 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
2 slpm, 150°-500°C 


FPR138 




1757-159 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR140 




1757-161A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR142 




1757-164B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 





Calc 
400°C, 
2 hr. 


1875-09 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR149 




1757-159B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR141 




1757-160B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR143 


Calc 
400°C, 
2hr. 


1875-10 


■ 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4,' 
1.125 slpm, 150°-500°C 






1757-162A 






FPR144 _ 




1757-160A 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR145 




1757-161B 


r 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR146 




1757-163B 




(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


FPR148 





1875-05 




To test later 






1757-1 62B 


„ J 


(45-60 mesh, lg +lg cordierite), 8%CO, 
1.125 slpm, 150°-500°C 


FPR147 


Calc. 
400°C, 
2hr. 


1875-07 




To test later 







1757-163A 


J 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 






Nathan 


I . 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 






Anca 


J 

l 

i 


(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 










(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 










(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


























. ■. ■ ■ ■ 














(45-60 mesh, 1» 1 lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 


j 








(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4, 
1.125 slpm, 150°-500°C 










(45-60 mesh, lg +lg cordierite), 8%CO, 
32.5%H2, 30%H20, 10%CO2, 1%CH4,' 
1.125 slpm, 150°-500°C 













































Powder Catalyst List and Test Procedure, Matrix 5 LT 



RxnFPR152(i ;) 



# 


Catalyst ID 


Catalyst Composition 


Test Conditions 


Test ID 




C480-100A 




(45-60 mesh, 2 g catalyst), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 
l%CH4,bal.N2, 
2.5 slpm, 150°-500°C 






C480-100B 




(45-60 mesh, 2 g catalvst), 8%CO, 
32.5%H2, 30%H2O, 10%CO2, 
1%CH4, bal. N2, 
2.5slpm ; 150 o -500°C 










(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 










(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 






1875-07 




(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 






1757-163A 




(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 


FPR151 
(already 

toGM at 

April 

meeting) 




1757-164A 




(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 


FPR153 




Prep 




(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 






1757-164B 




(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm. 150 -500" ( ' 


FPR160 




luipr.ncuirn 










1757-166B 


(2%Pt-0.2%Cs)/CeO2-/H >2 
(. ) (co-impreg, R^j 
To be compared with seq. 
1757-163B 


(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 


FPR157 




Prep 


' --- 


(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
30%H20, 10%CO2, 1%CH4, bal. N2, 











1.125 slpm, 150°-500°C 










■ " ; >:.; ; : ; v::V; 






1757-166A 


2%Pt/Ce02-Zr02 (, i 
from citric acid 

161B P 


(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
^ft%H9n in°/.pn9 lo/m/i v>oi \n 

jv/oxlZvJ, lU/oL^UZ, 1 /o^rlH, Dal. 1NZ, 

1.125 slpm, 150°-500°C 


FPR156 




1757-167B 


0.2%Cs/2%Pt/CeO2-ZrO2 
(j < , citric acid (both 

Pt inrT ful 


(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 

■jU/oIlZL/, IU/ol^vJZ, 1 /ov^rl4, Dal. JNZ, 

1.125 slpm, 150°-500°C 


FPR159 




Prep 




(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
■JU/otiZU, lU/oUUZ, l%CJhl4, bal. NZ, 
1.125 slpm, 150°-500°C 






Prep 




(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 

jU/oxIZU, IU/oUUZ, 1 /oCrl4, Dal. JNZ, 

1.125 slpm, 150°-500°C 






Prep 




(45-60 mesh, 1 g catalyst + 1 g 
coraieniej, s/oLAJ, jz.j/oxIz, 
30%H2O, 10%CO2, 1%CH4, bal. N2, 
1.125 slpm, 150°-500°C 
















Improvement 


; &m 












(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 

JU/oxlZU, lU/o^CZ, 1 /oCn.4, Dai. JNZ, 

1.125 slpm, 150°-500°C 










(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
JU/oxlZVJ, lu/o^CZ, 1 /ol^ri4, Dal. JNZ, 
1.125 slpm, 150°-500°C 










(45-60 mesh, 1 g catalyst + 1 g 
cordierite), 8%CO, 32.5%H2, 
JU/orlZw, lU/oOUZ, lyo^rl4, Dal. JNZ, 
1 125 slpm, 150 500 < 




■ 


Improu muit 


t «*<■■-'•- - ; 


Phil Qlnrli- 
























































1757-167A 






FPR 158 




1757-168A 






FPR161 












1 









isfew 
nieitcnal' 










CO selective 
oxidation 
materials (lit. 
data) — no 
methanation 
catalyst 










Methanol 
synthesis (J. 
Frost) 










Promotion of 
best Ce-Zr 
mixed oxide 
withCu 
(copp) - no 
methanation 










If above 
works, 
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Materials to 
be subjected 
to durability 
study ( 3 T 
ramps, new T 
schedule, 
very high 
T~600°C) 

in the 
feed 
- high SV 



















o 




AdQ UOISJ9AUOQ -OBJJ 



o 




T-ojoqNjtfjin^cotNT^OT^jvico^mwh-coo} 
ooooooooo ooooooooo 



AdQ UOISJ9AUO0 oej d 




AdQ UOjSJGAUOO "OBJJ 




AdQ UOjSJ6AUOQ 'OBJ J 




OOOOOOOOO OOOOOOOOO 

Aya~UOISJ9AUO0 'OBJ j 




AdQ uojSjeAuoo bBJ d 




raiflOSffllfl^nNrOrNM^iniOSCO 
000000000 Oo'o'ooo'o'o 

AiJa _ uo!SJeAuoo -objj 



Catalyst Compositions 



La 2 0 3 /Ce0 2 



Catalyst ID Test Number Catalyst Composition 

1757-131-1 FPR96 l%Pd/75%La 2 0 3 -25%Ce0 2 

1757-131-2 FPR97 l%Pd-0.5%Pt/75%La 2 O 3 -25%CeO 2 

1757-133-4 FPR99 l%Pt-0.5%Cs/75%La 2 O 3 -25%CeO 2 

1757-139-2 FPR104 l%Pt/75%La 2 0 3 -25%Ce0 2 

1757-136-1 FPR 105 l%Pd/25%La 2 0 3 -75%Ce0 2 

1 757-1 37-2 1 %Pd/0.5%Pt/25%La 2 O 3 -75%CeO 2 

1757-141-1 FPR 107 l%Pt-0.5%Cs/ 25%La 2 0 3 -75%Ce0 2 

1757-140-1 FPR 108 l%Pt/ 25%La 2 0 3 -75%Ce0 2 

C480-96A FPR 123 l%Pt/ %La 2 0 3 -%Ce0 2 

1757-159B FPR 141 2%Pt/ 9%La 2 0 3 -91%Ce0 2 

1757-160B FPR 143 2%Pt/0.2%Cs/9%La 2 O 3 -91%CeO 2 

1757-162-A FPR 144 0.5%Rh/9%La 2 O 3 -91%CeO 2 

FPR 152 0.2%CsHPA/2%Pt/9%La 2 O 3 -91%CeO 2 



Ce0 2 /Zr0 2 






Catalyst ID 


Test Number 


Catalyst Composition 


C480-112A 


FPR 135 


Li-0.5%Rh/58%CeO 2 -42%ZrO 2 


C480-112B 


FPR 139 


Cs,0.5%Rh/58%CeO 2 -42%ZrO 2 


C480-112C 


FPR 138 


Cs,l%Rh/58%Ce0 2 -42%Zr0 2 


1757-161B 


FPR 146 


2%Pt/5 8%Ce0 2 -42%Zr0 2 


1757-162B 


FPR 148 


2%Pt/0.2%Cs/58%CeO 2 -42%ZrO 2 


1757-163B 


FPR 150 


2%Pt/0.2%Cs/58%CeO 2 -42%ZrO 2 


1757-166A 


FPR 156 


2%Pt/58%Ce0 2 -42%Zr0 2 


1757-166B 


FPR 157 


2%Pt/0.2%Cs/58%CeO 2 -42%ZrO 2 


1757-167B 


FPR 159 


2%Pt/0.2%Cs/58%CeO 2 -42%ZrO 2 



